Recent results from OKA setup concerning form factor studies in K e3 decay are presented. About 5.25M events are selected for the analysis. The linear and quadratic slopes for the decay formfactor f + (t) are measured:
Introduction
The kaon decays provide unique information about the dynamics of the strong interactions. It has been a testing ground for such theories as current algebra, PCAC, Chiral Perturbation Theory (ChPT) etc. Another direction is a search for new interactions, such as tensor and scalar ones. Here, we present a high-statistics study of K e3 decays from OKA detector at U-70 Proton Synchrotron.
OKA beam and detector
OKA is the abbreviation for ′ Experiments with Kaons ′ . OKA beam is a RF-separated secondary beam of U-70 Proton Synchrotron of IHEP, Protvino. The beam is described elsewhere [1] . RF-separation with Panofsky scheme is realised. It uses two superconductive Karsruhe-CERN SC RF deflectors [2] , donated by CERN. Sophisticated cryogenic system, built at IHEP [3] provides superfluid He for cavities cooling. The resulting beam has up to ∼ 20% of kaons with an intensity of ∼ 10 6 kaons per 3 sec U-70 spill. The OKA 1. Beam spectrometer on the basis of 7 1mm pitch PC's (BP C x,y ) ∼1500 channels in total, 4 2mm-thick scintillation counters and 2 threshold Cherenkov counters. 
Trigger and statistics
Very simple trigger, which is almost ′′ minimum bias ′′ one, has been used during datataking:
It is a combination of beam Sc counters, C 1,2 threshold Cerenkov counters (Č 1 sees pions,Č 2 -pions and kaons), S bk -a ′′ beam-killer ′′ counter located in the beam-hole of the GAMS gamma-detector. Σ GAM S > MIP is a requirement for the analog sum of amplitudes in the GAMS-2000 to be higher than a MIP signal. The ′′ OKA ′′ is taking data since 2010, the total available statistics corresponds to ∼ 15MK e3 decays. In the present study we use part of the statistics taken in 2012 and 2013.
3. K e3 decay study.
The data processing starts with the beam particle reconstruction in BP C 1 ÷ BP C 4 , then the secondary tracks are looked for in P C 1 ÷ P C 8 ; ST 1 ÷ ST 3 ; DT 1 ÷ DT 2 and events with one good positive track are selected. The decay vertex is searched for, and a cut is introduced on the matching of incoming and decay track. The next step is to look for showers in GAMS-2000 and EGS calorimeters. The electron identification is done using the ratio of the energy of the shower to the momentum of the associated track. The E/p distribution is shown in Fig. 2 . The particles with 0.8 < E/p < 1.2 are accepted as electrons. The events with one charged track identified as electron and two additional showers in ECAL are selected for further processing. The mass spectrum of γγ shows a clean π 0 peak at M π0 = 134.9 MeV with a resolution of ∼ 8.5 MeV. To fight the main background from K π2 decay, the angle between the momentum of the beam kaon p K and that of the eπ-system i.e. p e + p π is considered, see Fig. 2 . The background is clearly seen as a peak at zero angles. The cut is α > 1.6 mrad. Further selection is done by the requirement that the event passes 2C K → eνπ 0 fit. The event selection results in ∼5.25M events. The surviving background is estimated from MC to be less than 1%. . E/P plot -the ratio of the energy of the associated ECAL cluster to the momentum of the charged track (left); α -the angle between p K and p e + p π in the lab-system (right).
Analysis
The analysis is based on the fit of the distribution of the events over the Dalitz plot. 
It consists of vector, scalar and tensor terms. f ± are the functions of t = (P K − P π ) 2 . In the Standard Model (SM) the W-boson exchange leads to the pure vector term. The term in the vector part, proportional to f − is reduced(using the Dirac equation) to a scalar form-factor, proportional to (m l /2m K )f − and is negligible in the case of K e3 . Different parametrizations have been used for f + (t). First is just a Taylor series:
. It is usually used to compare with ChPT predictions. Alternative parametrization is the pole one:
. The last is a relatively new Dispersive parametrization [5] :
. Here H(t) is a known function. The procedure for the experimental extraction of the parameters λ + , f S , f T , which was developed in [6] is used. This procedure allows avoiding systematic errors due to the "migration" of the events over the Dalitz plot because of the finite experimental resolution. The radiative corrections were taken into account by reweighting every MC event, according to [7] .
Results and comparison with theory
The fit with linear parametrization of the form factor gives λ + = (2.95 ±0.022) ×10 −2 . It could be compared to quite old ChP T O(p 4 ) result [8] :
The results of the fits are summarized in Table 1 . The first line is the "standard ′′ fit with two parameters -linear and quadratic slopes. The quadratic term is quite significant, there is a strong correlation between parameters as it is seen in Fig. 3 . The quality of the fit is illustrated by the z projection of the Dalitz plot, shown on (sσ αβ u)(νσ αβ µ). The first term is the scalar, the second one -tensor. The relation between f S , f T and the Leptoquark scale Λ LQ can be set out ( [10] ). As a result, a 95% lower limit for the LeptoQuark scale is Λ LQ > 3.5 TeV.
